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S1. Model creation and adsorption energies
Two cations were placed at SI, two at SI', nine at SII, and one at SIII in line with ref 1 . The SII site is almost always fully occupied 2, 3 . The SII/(SI+SI') ratio was 1.47 for a Rb-exchanged NaY zeolite with Si/Al = 2.7 ratio 4 . These considerations lead to a site occupancy of SII = 9, SI = 3
and SI' = 2. Although SIII is claimed to be scarcely occupied for relatively low alkali-exchanged faujasites, we decided to still occupy one SIII site. 3 The NaY and NaFAU periodic cells were relaxed after which the same cell parameters were used for all of the other structures. No subsequent cell relaxation was performed upon changing the cation.
The energies of the low-silica model differ by only 18.8 and 31.8 kJ/mol when comparing Na and Rb-exchanged zeolites to their non-relaxed counterparts respectively. Optimized cell parameters varied with less than 1.52%. Based on these small variations and on the fact that the pathways are referenced against the bare zeolite, the trends presented here should not be affected. 
S3. Catalyst characterization
The degree of exchange of the resulting samples was analyzed by ICP-OES (Spectro CIROS CCD ICP optical emission spectrometer with axial plasma viewing). The samples were dissolved in a 1:1:1 (by weight) mixture of HF (40%):HNO3 (60%):H2O prior to the measurements. Both the content of X (X = Li, K, Rb, Cs) and Na were measured. XRD was performed on a Bruker D2 powder diffraction system (Cu Kα radiation, scan speed 0.01 °/sec, 2θ range 5 to 60 °).
Porosity of the materials was analyzed by Ar physisorption carried out at liquid argon temperature using a Micromeritics ASAP-2020. The results are shown in Table S4 . 
